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Abstract

H.264 video coding standard is widely used due to the high compression rate and quality. H264 decoders usually have
pipeline architecture by a macroblock or a 4 x 4 sub-block. The period of the pipeline is usually fixed to guarantee the operation
in the worst case which results in many idle cycles and the requirement of high data bandwidth and high performance
processing units. We propose adaptive pipeline architecture for H.264 decoders for efficient decoding and lower the requirernent
of the bandwidth for the memory bus. Parameters and coefficients are delivered using hand-shaking communication through
dedicated interconnections and frame pixel data are transferred using AMBA AHB network. The processing time of each block
is variable depending on the characteristics of images, and the processing units start to work whenever they are ready. An
H.264 decoder is designed and implemented using the proposed architecture to verify the operation using an FPGA.
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Fig. 2. Processing sequence of decoder pipeline with a
fixed period.
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Fig. 3. Processing sequence of adaptive pipeline with

variable period.
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Table 1.

MAB H2B4 E57)9)
Synthesis and  comparison
decoders.

e 2 eim Zn)
resuits of H.264

(5]
242,705
23,200

54MHz
(0.25um)
CIF30

[11]
217,428
81,756

Proposed
209,479
70,848

25MHz
(0.18um)
480p30

[12]
456,598
164,864

100MHz
{0.18um)
1080HD

Gate count
Memory [bits]

Operating
frequency
image size

120MHz
{0.18um)
1024p30

FPGAE 0|8t H264 =57 HZ Zx
Verification results of the H.264 decoder based
on the proposed architecture using an FPGA
protyping board.
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